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STRUCTURAL GEOLOGY OF NORTHERN VERMONT
By John G. Dennis
The geologic structure of Northern Vermont is simple in its broad out­
line, but very complex in detail. The stratigraphic units involved are shown 
in Table 1. There is a facies change from a miogeosynclinal dolomite-quarzite 
shale sequence in the west to a typical eugeosynclinal greywacke-volcanics
sequence in the east. This has been well discussed by Cady (i960).
(Fig. 1). From west to east they are:
synclinoria
1. The St. Albans synclinorium, bounded in the west by the Champlain 
thrust and in the east by the Hinesburg thrust with its distinctive klippen. 
(See Fig. 2). The stratigraphic sequence on its west limb has been known as 
the "Rosenberg Succession". (Clark, 193*+, Shaw, 1958).
2. The Enosburg anticlinorium; the stratigraphic sequence within 
e has been known as the "Oak Hill succession" (Clark, 193*+, Booth,
1950).
3. The Richford - Cambridge synclinal zone;
4. The Green Mountain anticlinorium whose interfingering stratigraphic
units are grouped together as the Camels Hump group.
5. The Gaspe-Connecticut valley synclinorium; which carries the
Silurian and later rocks of the St. Francis group. The latter is complicated 
by a prominent anticlinal zone in its core, the Willoughby arch.
major structures cannot normally 
mapping which must take into acco west
to east. In addition, structures
very rewarding structural tool which has shed some considerable light on the 
nature of the tectonic movements at the time of the Acadian orogeny.
Figure 3 shows two cross-sections which in diagrammatic outline indi­
cate the pattern of the three cleavages and schistosities which have been ob­
served in the area. Critical field relations have permitted their classifica­
tion by relative age into Ŝ , S2 and S3 . Associated minor folds can be identi­
fied and classified in a similar three-fold age sequence. One exceptional out­
crop, which will be visited, shows all three cleavage and fold generations in 
one exposure. Genetically, is an early schistosity, of the "axial plane" 
type in the west, and predominantly parallel to the bedding in the east. A 
slip cleavage, S2. is directly associated with the Willoughby arch, and prob­
ably marks flowage away from the crest of the arch. S3 , also a slip cleavage, 
is most prominent in the Green Mountain anticlinorium, but has been observed 
sporadically throughout the area. It is always steep to vertical, and its 
associated minor folds and lineations are quite characteristic.
The nature of the eastern boundary of the area is still somewhat con­
troversial. Three interpretations are shown in Fig. 4. A discussion is given 
in Eric and Dennis (1958).
i
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The following relevant bulletins of the Vermont Geological Survey are about
to go to press:
Dennis, J.G., Enosburg and adjacent areas, Vermont
Konlg, R.H., Plainfield quadrangle, Vermont
Konig, R.H. and Dennis, J.G., Hardwick quadrangle, Vermont







Sequence of Geologic Events in Northern Vermont. 
(East of Champlain Thrust)












( = Upper Gilman of Clark)
Underhill Formation
Fairfield Pond Phyllite 
White Brook Dolomite 
Pinnacle Formation 
Tibbit Hill Volcanics







(=? Meetinghouse Slate) 
Shaw Mountain Formation
Missisquoi Formation 
Cram Hill Mem. 
Moretown Me 
Umbrella Hill Mem.
(=? Albee * Ammonoosuc 
Formations)
Underhill Formation 
Camels Hump Group 
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C H A M P L A IN  THRUST
CT. ALBANS SYNCLINORIUM
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Traverse across the Green Mountains and Foothills
Saturday, October 14, 1961, 7:30 A.M.
Assemble in bus on State Street in front of State Capitol
Leaders: J.G. Dennis and Ballard Ebbett
0.0 St. Albans town square. Log begins here. Proceed north along U.S. 7*
0.8 Fork right; Vt. Rt. 105 east.
1.4 Aldls Hill klippe on right; Hinesburg thrust escarpment ahead.
2.9 STOP 1 - Enter yard of white farmhouse. Outcrop about 200 feet south­
east of farm house, in meadow: west-facing fold in Sweetsburg forma­
tion; horizontal cleavage (s^).
4.5 Turn right on dirt road.
5.1 STOP la - Omer Bourdeau farm. Hillside east of farm has good outcrops
of Bridgeman Hill formation. Traverse directly uphill leads to Hines­
burg thrust and Cheshire formation. Return to Rt. 105.
5.8 Turn right; proceed northeast along Rt. 105.
6.2 Cross RR track. Flat country here mainly underlain by Ordovician
Morses Line slate.
9.3 Fork left onto dirt road (i.e. proceed straight off bend, away from
Rt. 105). Outcrop of Hungerford slate (= Upper Sweetsburg formation)
on left. NO STOP.
10.0 Proceed straight (=right fork).
12.5 Cross bridge over Missisquoi River; enter East Highgate.
12.6 Turn left along VT. Rt. 7 8; proceed along Missisquoi River.
12.8 Turn right on road to Franklin; follow pavement.
13.0 Fork right.
13.3 Cross RR tracks. Good traverse across Oak Hill sequence to right. NO
STOP. Proceed north along dirt road. Road now runs parallel to
strike.
18.1 Turn left in Franklin Village.
18.4 Turn left: proceed along VT. Rt. 120 (Note: this route number may be
changed in the future).
19*6 STOP 2 - Outcrop of Dunham dolomite (member of Bridgeman Hill formation).
Interesting cleavage relationships. Turn back along Rt. 120, towards 
Franklin.
20.5 STOP 2a - Follow path In pasture westward toward Brldgeman Hill.
Cheshire quartz-graywacke of klippe overlying autochthonous Dunham 
dolomite.
20.7 Turn left onto dirt road at four corners.
21.35 STOP 3 - Park at Cooper farm. Good outcrops of Cheshire on left. Out­
crop of Dunham limestone in meadow, 600 feet northeast of farmhouse:
interesting minor thrust showing cleavage control. Return to four 
comers north of Franklin Village.
21.95 Turn left at four comers; proceed along paved road.
23.4 Approximate location of gradational contact between Cheshire quartz-
graywacke and Fairfield Pond phyllite.
24.3 Lake Carmi on right.
26.7 East Franklin; Turn right (follow pavement).
27.9 STOP 3a - West Berkshire cross-roads. Park at cross-roads, walk south
to bridge over Pike River. Folded band of White Brook dolomite be­
tween Fairfield Pond phyllite above and pinnacle formation below. From 
cross-roads proceed straight (southeast) toward Berkshire. Road now 
traverses alternation of Pinnacle graywacke (high ground) and Tibbit 
Hill volcanics (low ground).
28.5 STOP 4 - Pull well off road in dangerous bend. Roadcut on left re­
veals one of the best exposures of Pinnacle graywacke in the area. In­
teresting development of S^ cleavage. Large clastic microcline crystals.
30.7 Turn left toward Richford.
33.6 STOP 5 - al elevation 642. Exposure on left of road. Cross-bedded
Tibbit Hill, perhaps current-laid tuff.
35*7 Sharp right turn into Richford (follow pavement).
36.2 Turn right at stop light, and cross Missisquoi river. Good outcrops
of Underhill phyllite in river. NO STOP.
36.5 Fork left along Rt. 105 east.
40.2 Continue along Rt. 105 (fork right).
45.9 STOP 6 - Road cut on right. Park where small trail turns right Just
past exposure. S1 and S3 deformation in Hazen's Notch formation.
LUNCH.
46.4 Good early folds on right.
47.8 Summit. Long road cut in Hazen's Notch formation.
53.2 Turn right, proceed along Rt. 101.
57*6 Troy. Turn left, proceed along Rt. 100.
63.6 Fork right, i.e., proceed straight, along Rt. 14.
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68.6 Turn right; stay on Rt. 14.
69.1 Fork right; stay on Rt. 14.
81.8 Albany. Turn left, proceed along dirt road toward South Albany
(load limit 24000 lbs.).
82.3 Turn right.
83.1 STOP 7 - Road cut in Ayers Cliff marble. Good S2 cleavage and related
folds. "Irasburg conglomerate" pebbles. Return to Albany.
84.4 Albany. Turn left, proceed south along Rt. 14.
95.4 STOP 8 - Sand pit on right of road. Exposure showing all three gener­
ations of cleavages and related folds. This is a key exposure for the 
tectonics of Northern Vermont.
100.1 STOP 9 - Park in side road to right immediately south of exposure. Road
cut showing the two generations of slip cleavage and related folds with 
good three-dimensional views. Please do not remove folds, except those 
that can easily be pried loose by hand.
101.1 STOP 10 - Intersection, Routes 14 and 15. S* deformation superimposed
on S2 deformation. Prooeed east along Rt. 14/15.
101.9 STOP 11 (If time permits). Small exposure of Northfield slate showing
typical development of S2.
103.0 Turn right along Rt. 14 toward Montpelier. End of first day's logged
trip.
NOTE: In case of delay, "a" stops may be omitted.
RETURN TO MONTPELIER
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